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(54) NORMAL PRESSURE PULSE PLASMA TREATMENT METHOD AND ITS DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method by which a 
residue can be treated after making a via hole and its device, 
by adopting a discharge plasma treatment which can produce 
a stable discharge state under an atmospheric pressure by 
using a simplified device and a small quantity of processing 
gas. 

SOLUTION: The plasma treatment is applicable for a 
thermosetting resin for copper-plated laminated plate in 
which a hole is made by laser, and a solid dielectric is placed 
on at least either of a pair of electrodes at a pressure of 
around atmospheric pressure in a gas atmosphere containing 
at least one kind of oxygen-containing gas or its diluting gas, 
and then an electric field changed into pulse is applied 
between a pair of electrodes to produce a discharging plasma, 
by which a residue around a via hole and on the inner wall is 
removed after laser working. 
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Hz-T?$.^C:<i:;iW*Lt^, 1 kHz*S|Ta5-5t»aS 
t'B#W*^?5^A^0-r^. 1 0 0 kHz =&^^^<hT-^« 

iO$nSB#ratt. 1 M s~ 1 0 0 0 u sTJ&-5C:i*<*F 

0. 1 0 0 0 M s Srja^Si:7-i7«Cllf'#fTU^-r< 

^ic^o ct:o»$L<«. 3~2 0 0 if sTSs, ±mn 
t'D<D/vv7.m^f}imta^ti^^mt\ii. mi 4'*'t30'i 

Sr^LXabSA*. ON. O F F©«0jgL*»e./j:-5/'«;|/ 50 
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[0 0 5 9] *f^m(o/vv7.n^t:m^^ft±m£Win-n 

icSSf^^E^i; -tit 46-5 c:t;i^^tgT"*0. J:K)mmit^ 

tifz^mmm. wim^mizj:^±m.&^^x-^i&m. r 

[0 0 6 0] 

-r^i<>^ *5g?B(4c:ne3iifi0ii©*{r®^$n'5fc«T- 
[0 0 6 1] mmm i 

El 1 tc^ L^cSEEt/^X'V^M (TSB«1S®« 10cm 
X 3 0 c m. JiSB^ffiffiffl lOcmXSOcm. 
:*-^Hfls:fgfl[flc 1 . 5mmJP. mffiKSElS 2 mm) Srffl 

BBtt;ti^(7D|g| 1 sfrs^t-PETSS^^x-c JL-Af^^P P 

15f't5t,>T. 2 ettPPE^-f ;i/AT*0. 2 7«P 

-To 

[0 0 6 2] ■/^Xv^aii*^ 

S!ia;tfX : g?*2 S LM + T;l/=f>8 S LM(Dig-&;tfX 

s. aj;^3 0 0W. j^&^iOKHz, y-^JVAmrm 

[0 0 6 3] :/^X'vHgWgC5i-(7)^a5cS*^f74^-;P 

mLxm^ibrzo mi^mmmiz^^^,^mm<Df^^, t* 

iimm^Lxf^^^z.ii=^mi&Lrzo 
[0 0 6 4] mmm 2 

mm:fixi:vx^^=&m^^ftzt&.mt. nmmitm 
It ir L T p E T S3«is 7 ^ ;u A ^ p p E etui© Ma 

mmRUP^m.m\z^&i.rzxs.7i>i^yx-7mmmn^ 

[0 0 6 5] mSC^l 3 

mi 2\zir.Lrz^>m-^i£^yX-^mm (.T)vs.i-mm 

2mmJP. >^5Xvftai7Ll 0 O^m. 
a:(±57L7!(^e)CDtg«fe|gffiFBl^ffil 1 mm) Srfflt^. Tteco^ffl 

P E JUAW^ P P Emi!§7 ^ )Vh.<DmM-:f 

^x-^mm^n^fzo 

[0 0 6 6] •:fyX-rmm0k» 
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iaa;tfx : 0 s c cm + 7J\^:i>S 0 s c cm© 

s. tll;'j5 0W. ^iKSciOKHz. >SHI!)Sffi 1 m 
m/ sec 

[0 0 6 7] T'^XVfiP.WgC^j-CD^fflag&^t'Ot^T. t' 
U ;t X 5 7 ^ X w^tH^ U T I ^ -5 t Sr?S^ U 

[0 0 6 8] ItilE^i) 1 

XS: 1 0 0 s c cmjgtALi^C*^e.2 7 P a JC^t-SJ: ^ ir 
lE;'j!^Sb)t<^*.< /l^l/Xm^cDf^^^Olr^ife^ 1 2. 
2kHz«s i nfeJ^««JE<£fflJPL. S^J-FbI. ^ig«s| 
1 T-ffl l^ifc t'TTjs-JU^a^OT P P E<»Bg:7 JUASrja 
aU^io t#6n>^:P PEM)Sg:7-r;i'A«)fT:t:— ;i/f<D 
X5TtC«n«^<l:*^^e.n/j:*>t3fe. 20 

[0 0 6 9] itmm 2 

/'^)lxm^<r>Rio K) izmi^^ 12. 2kHzCDsinift 
[0 0 7 0] 

5 ^ t J: 0 5!Laie^<*Oi$ffifgTSrl» < 

[BlSWffifWiSSB^] 

[mi] ^fTWMmffiSfflt^/i*!j«^^Xv®a^M 
(DM SrS^-r^SCIffpBEI-e* So 
[0 2] ¥ff¥«SfgSS:fflii;t»f«:/^Xv«!ia»ffi 

[0 3] lll2(7)»fffil|-e$>-5). 40 

[04] mmni^^m^m^'^rzWfmzf'yX^timmmo:) 
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[0 5] 0 4©ffli]®0T$.-2)o 

[06] m«R®*H^«S&fflt^Ac»[l|7'7Xvj5ia 

[0 7] mm-:f^x-^9!immm(Dm<^mmi¥^^t-<D 

[0 8] Sftm::^5Xvjffla^MCDH«iJ|§«tt:§3§<»:-® 

[0 9] iJr«^5Xv5aa^Mro@ft:f^^#:^st-© 
t WBSISW— 0T * S o 

[010] iinmzfyx-7mmmm.<Dmi^mm<^^^<Dt} 

[011] «fm:/^XvS!ia^S®@«:«m«:§3g©;ff 
XO>:#ai L «»l0Tfe-5, 

[012] iikm-xyx^mmmm(Dmn^mmw^m<Di} 

XB*:^m t PCD— «»J0T26-5o 

[013] @«:^m<*$3§*fflVife&«>^5Xv«ia^ 
B(r J; -5 »!ia0i| © 0T'ab -5 , 

[014] *5!?^(7)/t;i.X«#OD«»l*S^-r«)IjS^J^®0 

Tabs. 

[015] f73l^-JHDX^CD7-^;i/A<Di^iC»rS0-e 

[016] jt^scaj 1 xm'^'^rz-XyX'^mmmmoym^m 

1 (mns./vixm.M) 

2 > 2 « 3 1 3 

4 m^mmi^ 

6 ;«f7vigAP 

7 ;«JXi?)C^aiLP 

8 f^m 

9 

1 0 i&m-y^x-? 

1 1 ;!/xi»>:^mbP 

1 2 ;tf7.K§lP 

1 4 S« 

17 jiiop-;u*x^— y— 

2 0 ffiHg^a^'>^ 

2 1 ::/n7- 

2 5 \d7-!i^-)V 

2 6 PPE7^-;WA 

2 7 PETffi®7^';i^A 

2 8 X57 
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